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(57) Abstract: A seal ring that maintains stable sealing capability for a long period. In a first seal portion (4), a line contact portion 
that is in linear contact with a side-wall face, on the side of fluid not to be sealed, of an annular groove is totally circumferentially 
and continuously provided from one side of a separation portion (2) to the other side. A linear contact fwrtion provided at a convex 
portion (2 1) of the separation portion (2) and a linear contact portion provided at a concave portion (24) of the separation portion (2) 
are arranged so as to be radially separated from each other. 
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jij!fe§P4 1 d^baias 2 1 <D^^mn^mw^mA<Dmm 4 s 

=Sr c . a . b }^ tJ? c J: 9 ^ tt S ffS^P <Sr 
S.m2 e^ — /VfB3 ;d^b«S^MIfB4 1 a ( * fc {ij^^MlHS 4 1 c) 

b^u^c ^Pfi-rs^ ^-efeSo ::;iT'. ^hfe a , -rf-feb. Thife 
^1 2 1 1 OH$i5<?:>fe:*cEl-e*> .H^M^P 4 i ^^iz b 

itb-C. O. 05~0. 3mm. 0^b<fi. 0. 1~0. 2m 
m^-fS ^ J:V^o *fc. ;||^j5!blfP4 1 (DMC<^R 0 . 1 fiJLTl-® 
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immm i ) 

,Vz£.^T;V>r h (PEEK) ^^V^-Cl^t^^?^U/c^®|IIS•^?^ 

jytov— /vy 10 0 (=e65fefi^^o^-e^p^ ufc0 34,35 

:/ 1 0 0 i^iiJbnx^iS b.H l O^JfeO?l^^{c:fcV^T-|i! l ~ 5 

4 7. 8 5 mm , y i^' ^^®:= 1 . 9 mm , — /I^y 

i^^i^$ = 2mm , 1=0. 6mm , 0 1=^15^ , 0 
2=7^15^ . b = 0. 25mm , c = 0. 25mm . 1 
s = 0. 2mm ic^^b7t„ 
*fc. ^W^m 2 h UT. J:bi55^J 1 ^ bX^J^ $ tbfc ix — /l^ y >- 

1 0 o iJiii^iDx^tig bf=L ix— y ^-i:^'4 0 0 (tt&5i5fi^^(o^-e 

bfcUl 3 8 . 3 9 {z:^-ri>'-/V y iSr^fflbfco 

^#^bT?ix i5^A?ftM= 8 or , ?*JE=1. 3MPa , 
fft!El^^= 4 0 0 0 r p m ,^5t=10m/s .?fi@=AT 
F , fi#JS<D#® = A D C 1 2 , l> Vi^;^K= S 4 5 

c i4 4^r^ t b.^#i i: b-c 2 4 ^r^^r <Jr tJi. 
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J IS z 8 9 0 1 ^mm^:^h 7S(§imi3 — A) 1 

l^^^ri:^^ 1 iC^i-o J^CjS, 1 0 0 0 cc/min=l 
1 Xm i n -efc So 
(^1) 





(|/m) 


(cc/min) 


(cc/min) 


mm 




3~4 


,130~140 


130~140 






500~1400 


10~20 


1000J3l± 






2^4 


300~400 


3OO~40O 





$15 {c 36S o < PTIgtt d5 S o 
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^0^:6SOV^T o Trin^Tb^hM^i^U 4 1a, 41b 

P o 

i^— /V y :/:J^ 1 {c*5v^T^i.^il^fls 2 l^:;^3v^Tjii^jli!fe§|5 4 1 a., 
4 1 b (i. =g;^|p]{;iSmTKtt :i i! {c 0 . J1^M§P4 1 
a , 4 1 b r^^T* y — i^SS&R -S:?^AfeU-C43 t) . y —^m^K 

^mn^m.i^^k^^^-r^m^i!)^^^mmu4 1 a, 4 1 bp^^i^ii^ 

^tb;^lR]d5|H 1 3 iz^-r J :^|njT'feS##lJl{:i.5^^Ml35 4 1 a , 
4 1b Ffltcii^ 19 ii^ t^fcmfe:^5 — /i. y 1 o^g^M^ 4 1 

a, 41brB^,J;s#70 <^^4^^ 7 1 (DiMM^ 7 2 t (Omi^^^ 
$15 4 1. a , 4 1 b Pflff^fife^^xS y -i>^^S§R itt<^lHl^;b-f^I t ;ds 

AOiRiJM® 7 2 ^->— /v-f-^ ytJ6(^tagB 2 1 7 0 o^ift::?^ 
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c\z^\,^xmm-ir^h(Dxh^o 
HI 1 4 n:^mm<Dm 3 (DmM(Dj^mi^m^i^—^^ y ^^^^ i c 

:2|c^}Sc>?^^i;:#S V — /i- y i C <7)5i-lllfis 2 lJ:33VNT$g 

2 — :fe-il!lSr y >'i^5ls:#:<^|^gJliili^§P 2cKMVXm:fj\^ 
{zi^tb UfctajytlfB 2 a ^ b.'ftfe:i^ftiJ% y :^i5^:2|5:^Ol^JlffilldS§P 2 
c bTBQ^iirXaJl^^P 2 a ^ -g- i" 5 (13 IfP 2 b i" ^ t> 

JbtiaS 2 b nm 1 ORmi^DflgP^^^ UTV^S„ 

^ UT^ a 4^ §15 2 a ^^:*3V^T^:3:. Hi <DmS(D?^^(c^^ — 
/v- y 1 Pit. 2 1^ DfllfP 2 2 ?r&3& — ^{Ji-Oi 

;t. DQ^IfP 2 b^CjoV^T^i^ Ilflf|52 4 i ib^ 2 3 ^fe:^ — 
x.5^<^Tfc^o-t UT.-> — /vy 1 C o^j^{l!l{c:4oV>-cji. 

2 1^ DflfP 2 4 dS^-g-L.DDtP 2 2^ i£h$B 2 3 J: 
5 ^c«^$tvTV^5„ ^ -e, 2 1 «H 2 ORiat^f£bg|5^« 
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4 n.m^m7 1 (ommm? 2 izm^i^mm-r ^mm^m 4 1 

^fefelHS 4 1 ^«^-rS^^M$|S 41a, 41b, 41ci:i.^l 

j^^fte^B 4 1a, 4 1 b m:^mi^mtixmi-f hti?> :i tizx 
«9 . m^mn 4 1 Si, 4 1 hmx-v —^m^R mi 4 0m) ^ 

r c-e.v-— /vy v^i o (Di^m^ 2 ^Wimf&u<r>wim 
-r/.c*>*>. ift 7 0 (D^m^j^Tmmi^^^^ 2 a ^d^sau. 

a^l^tP 2 a \^:tS\,^xm^m^ 4 1 ^^^-TSCjIflS 2 1 ^ . 

7 0 ivi^i-t bnfc^tJt^ 7 1 (D^f^mM^mi^mACDrnm-m 7 

:^mi^mm-r ^mi^^\^Tmm\zeiU 2 i ^^fts r i;i j: «? . 
mmm^ 4ia,4ibrBi(^y — ^m^K(o:i^\^ t%(Dm^:^\^ 

fpj ^ f*. y ^i/:2|5:#:<^l^^iia(C*5V>T. m^MU 4 la, 41b 
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X^tLt^^X^ y i^i/ 1 CO^^iltelHJ4 1 a , 4 1 

J^^tii-^S V — /wy >^ 1 J: 5 (e:.^g||F|SdSiB&M^?f^5|^TM*j^fc 

r;iT?. d}iU2 1 ^110^2 2 r ti. ix « # -f 
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^ o 
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(mmm2) 

J* 

h > (PEEK) ^ffiV^Tl^ttJ^?^Uyfc#. iiAOX 
trJi-f-C i: J; 3 (0||^£(D?^t^{^::^3V^T|il 1 4 ~ 1 5 IC:^ 

1 8 l^^i-mp^^mmm: 9 0 {cili. ^N!J^i^:/^9 1 

'Ji^^ 9 1 i^ji(cimtes^£(e:^^$;rt^$fi 9 3 a , 9 3 b a^m 

1* 9 3 a , 9 3b <^^j^(C«, — /V y i^j/lJ->'>^/VS ^gg^ 
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y i^i5^^t 9 2 a , 9 2 b btts ^ 9 3 a 9 3 b ^ 

So 

^\^X^ %/^f\^^) ^^l^Zf ;VS^^9 Z ^ , 9 3b©yi/>J^ 
^ 9 2 a . 9 2b tc^^ b?fiJESr/5^tt -6 t s tt ^ tt O — U 

^'i^if^T'/v s y s 1 j^s^fiij® 9 2c, 9 2 d CI. y 

^ o 

(^2) 







(jum) 


(cc/min) 


(cc/min) 






202a 


2 


120 


120 


0140):^ iRlK 


202b 


4 


130 


130 


g|14®*|fi|K 




202a 


150 


140 


lOOOUlJl 


E1i3(d:&ir1j 


202b 


2 


140 


140 


Si3a):;?i6iK 
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if ^ttT^^MIaJ4 1 b (m 1 9 A{z:^i-T$P) 7 2\Z. 

tE-r^^m-t^. m^fkUA i b (la i 9.Aic^-rT§B) tmmm 

El 2 0 {■i:^mm(om 5 ix — /i- U i E 

m±um.m 2 4 ft ei 2 3 u :/i/(z>wifi5<^j!£:^EiT' 
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1 t\mU2 2^&:^ (f6;^iRi) —m^mx.. m.:if(om 

i^hBU 2 4 ^ i£b^ 2 3 — t>(DT'fc^„-?:UT. 

i£hilP 2 1 t 2 4 jSS^-^ b.DfliaS 2 2^ [!hU 2 3 ^^s^-^-f-S J: 

DfltB 2 4 J^iRmt^ta^^l*^ bTV^5o 

w ix — /V y 1 E (DS^m^ 2 lz:*5ltS^^M$15<^^!S 

1 1 i^#-t?fc^ (m 3 0m)o 
ftii -r 5 0^ jg ^ It e> tb T V ^ 5 o 

::<D^jg^f*. 020, 21 {;:^-r J: 5 fJi. OlFB 2 1 j3V^T 

2 3 {CMfS] Lffil^lSE'^.fc^ll® 2 6a ^C:joV^T. $4:^ [6] 
riilFB 2 3 (HO le: |pj (t T iltb ^ bfc}6^ o T ^i¥::6S^>sr (c:^ < S 
»f®ll&=iliyt<^ V y-Zf^ 2 6b -efcSo*^xCi$P 2 3 {^j3V^T«^ 

2 1 \z.n^ u#ie:Sii:^.er5>il® 2 6c ^c*5V^T. to:^iR]a$P 

^UT. y5'7'la5 2 6 b, 2 6 d ti. ^n^tL*HR]-f-5:»-||D5 

2 6 c , 2 6 a |B§^:^ fo] (;i *d V^ "CIB&ik*^ ^ o "C (C^M 

ofc#-^lc:|:ix y 5' >^lfl5 2 6b, 2 6 d fi. tt ^ H ® 2 6 
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^mm2 6a, 26c Pb^ {i^^tfe iei^M b T 6 . ^gt® 2 6 
a , 2 6 c P^fc^ifedspf ;^3iAy-e 5 - ^ ^:^:J'j^v^o -(Klc, 

52itp;^ ^ ^ J^jtSOT?. ^i^fi^ttJ $^^^i-v^ (iii^ii^^M^^j^ 

5iA/T?t>.^#>dS^M^2t3:iii^jAAy-eU* 5 J: p Jfec fi>fe < . 

1 9 B {c4oV^T/^ >y ^:/i/-e^i-®Q J: »9 ^ 

#t>^^dig#:iilO {:i!f $ tL-C$|^jii4|f|5 4 1 b ( 12 1 9 A i;i:o^-t- T 

vti*^^x^mm7iim^mt^4 i b tmrnm? 2 t<Dm\^mm 

i-6 ^ ;65-e^ ^ (D-^, 2 6 a , 26c (illi9B-e^L 

r ^iT*. ;^mfe©?^M-e«. y 5/7^^2 6 b, 2 6d<D^mi« 

$Tl-ifed^O. 15 — 0. 2 mm <i: LTl^-So Tf-jfe d ^it^ 

^fc. y y ^IfB 2 6b, 2 6 d (D^^CD-^m 63 (IH 2 4 A# 
^) ^?^tt^ii»^tt^#^-rS^. 20-120 
<fi. 6 0 — 9 Ogi:-t-§ i: j:v^o 

y 5' ZfU 2 6b, 2 6 d <^5fei^<55?f^t'tfi. RJI^^yt >^io-cv^-c 
Jt Vn;6$. Mf^^DX&^^^f 5 i: ^ m 2 4 B {c^f J: 5 ^jt^iS. 
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mmi^^^M,-r^ 9 o~ i s oig. l< 95-12 

Wt^^^M.-t ^ t . 0. 1~0. 5inm. i5f*b<(i. 0.15 
0 . 3 mm t <t V^o 

2 6 d *T'Ojl^[Rll::*5lt e fi.^tCiS^^ tb^ t>(0-C«: 

*b<, 0~lmm./if*U<f:i. 0-^0. 5 mm t ir ^ t i:\/^o 

m 2 0 , 2 1 K^-r-> — ^^V l^^iz:3^\,^xn. iDj^ 2 1 S.t;^i£h 
^23 ^i^^tb{-^^^^^t-CV^§;5S, ztH^m^ir^ dhU 2 1 
RXfdhU2 3<D\i^-fi^h^^ — :f3^zmifhtlX^^^XhX\'^. 13 2 5, 
2 6 2 1 <Z)iZ^tC U >yzfU 2 6b (t fc:»'g- L 

fee/ — y i/j/iA(Dj:9 l;:.i^^'«!lt2:^:fe"i^i]<^®*5^ti. t 5 
^mSMtrlSlt 6 :i J: 9 .^Ml^t^lnJ-b^ia S ^ i: t^^mx 

o 
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uT.m 2 (Dmm(Dmmxm.m ufcv-^/i^y i b o j; 5 

i-jfet?^. *^J£cD?f^^{c:#>a ix — /V y 1 F fi. ifSiB&m 
m^X^ 9 . ;6*o. H 5 <^IIJfe<^?^^tc#:5 v^ — zl^ y 1 E 1^ 

^^$nfc§B^^:^ LT — :^co{iJ(^^J^iai{::.a^ 2 l tm^2 
2 -Mi^m^. -fife ;^ <^ iil t> Dfllfp 2 4^ fi]^ 2 
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^4 <D^Jfeo?i^Sl;i#Si>'-/^y i^i5^ 1 D|^^o;^7" j'^T'Jl^C^ 
C^M^RI 3) 

^ — x/w>5r h (PEEK) ^SrfflVNTlttii^ff^bT. M 2 (DMM 

<^?^^^^^:*5v^T0 9 ~ 1 2 i.tim^mf^M^(o->—/i' v >- 

1 B ^^ffl LfCo 

twi^^px^jfe L.n 6 (DmM<ojf^mi^is\,^xm 27 — 29 

fcix— /py ^iJ^ 1 F ^#fCo 

;i -e. y 1 f (7)^§i5<D^ife{i, -y—ju y ^-^/^^ 

= 4 7. 8 5 mm , — /V y > ^/^Jf: = 1 . 9 mm , i/ — /V 
yv^^i5$=2mm , i=0. 6 mm , ^ =f!f3 1 1 6 ^ , 
b = 0. 2mm , c = 0. 2mm , ls = 0. 2mm , d 
= 0.2mm .04=05 = 120-^ , e = 0.4mm . 



wo 2004/011827 



PCT/JP2003/009469 



40 

f = 0. 2 mmKWf^l^tio ' 

i^^g 9 0 ^ffl V^fco 

^#^1 UTfi. HJS^J 1 , 2 ^ l^mT'fcoT. t LT 2 4 

^r^r^{e:> J I s Z 8 9 0 1 l*®^ffl<5^;^h 7a(B8m 
a -A) 1 Om g ^iX — /vy >'i/^«flF|5il:SuOBa#i^SA bi^CLo 

t>-h. 26a,26cf^lJ:. JIS Z 8901 

m^:^h 7m Img^M^UfCo 

fco ^U-c. II:^^|J. J:t:iS^M ^ ^3 ic. 1 ol^;^{^:ov^-cf^;i^^^ 
(^3) 
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(cc/ min) 


(cc/ min) 




202a 


6 


170 


150 


202b 


5 


160 


150 




202a 


54 


160 


240 


202b 


46 


150 


250 



>'^1G032 — 3 2 SffSElx m 3 3 fiia 3 0 {Cl^i-i^ — ]} 

^<D3 3 - 3 3 ^Biii-efcSo jfe*?, ±mvtimM(Dmm t mm 

Jtx&UfcHmoJI^SX'Ji. H 1 v'-/V'gp4 {i. 7 1 (DM 
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m\A(Dmmt^^m^m 7 1 <Dmmm 7 2 je:iR];5='oT^Etj ux.-iii 

7 2 2 o(Z),^^M$l5 (m i (om^m^ 1 4 

l^U^m 2 (^i^^MlaS 1 4 2) (c J; D m^^tl.-CV^S„ 
m 1 <D«S^MIF|5 1 4 1 :$>il|fB 2 O — ^M-CfcSfilflS 2 1 
(5te$S® 2 1a ^fci-ij^mm 2 1a ifi^) b . ffi fiiJ ^ [HI 
^24(j^rR)®2 4a ^fcf^jtlR]® 2 4 a iS^) ^T?^JS{C^fc 
o T^i^ 6<J ^ Jt tt -C V> 5 o 

^/c. m 2 (Z>^^M$IS 1 4 2 fi. rfhlFIS 2 1 <^ f^^iffl {C^ It H 

i^m^ 2 <D^^mm(Dm.m 2 9 ^s^-r^^tis 2 9 a ^ fc{t^(7> 
(^ii^ 2 <D—:^m) a^h. Dfl^p 2 4 (op^mmi^^i-f ibnm 

2 9 tr«^i-S«^ 2 9 b (^gllFP 2 (Dflfc^ 

fill) ^-^^Jifctjfco-r^i^fi^j^^i^it e>tt■rv^:5„ 

• ^ LT. ^ 1 Ol^^MlfP 1 4 1 (c:^3V^T^i. HI 3 2 {C^f <fc 5 

{c,^ 2 i^—zv-iFp 3 (D^mmMMMiif^mA^^^p^mmn^-^^ 1 o 

^ UT.^ 2 (om^m^ 1 4 2 fi. m 1 (omi^mn 1 4 if)^^ 

7 1 o{B!iM® 7 2 \^\^^^^xmm-t^iiiiik^^n immu) 
f^m^^tLTv^So *fc. m2 (Dmmm^ i 4 2 :^mm(Dj^ 

^^^:*5V^T{S. IlflgU2 4^^:*5V^T. IlfltP2 4 <^5}-il® 2 5 
-e.^ 1 o^^Mgls i 4 i <b M 2 oll^Mlas i 4 2 ^ 
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:i(D^oi^$^i (om^^^ 14 1 tm2 (Dmmrn^ i 4 2 t 

14 1^^2 (Dmi^fikU I42i:^.tt70 bTiii&lRl'i>6<jle: 

15 ft 5 t J; 9 ^:^W-efeSo 

:i <D J: 5 {-^ 1 (^/^^m^P 14 1 RXJ^m 2 oj^^jli!fe$p 14 2 

i^mu 1 4 1 tm2 (om^rn^ i 4 2 tcomx v — ^j^^ssr m 

3 1 #fi?J Sr?^^-r6o 

0 3 2 V — /vy Vi/ 1 G<D:9'1I§I5 2 

v^T. v^-yi^y 1 G:$:^{-?^-r§^ 1 (ommmB 141 
^2 <75^^ftfeiHJ 14 2 (D^mmmn^m 1 0 iz^-ri^—zi^v 
1 B^i^kz.M^ ^mmf&^ 4 1 a Rx^m^Mu 4 1 b otj-^m 

ffilFP S 1 (^l^^/54lfP 14 1 RXJ^m 2 (DB^mU 1 4 2 i: dl 

^21 <D^mmMm.mwmAmm 4 s 7 1 otijM® 7 
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2 {^::^3v^Tm 1 (ommM^ 14 1 Rxj^m 2 (ommm^ 1 4 
-5 . ^ 1 (dh^msp 14 1 {c:joVN-c. 7 1 (Dmmm ? 2 

lz:^^^-rt;:^N^ v?v^^8 0 (Dnntmi o ^ «^ ^ 

S! 3 3 {31:^-^ L$U«M 1 <^;I^M»$|J 14 1 bTV^5;dS^ d 

^MlHil 4 1 S:tJ«m 2 1 4 2 {^.•^tt-€njil:&[p](^ffi 

L/^t^-g-tJim 1 <^a^Mlf|5 14 1 JIT^B 2 
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4 1 tm 2 (ommmm 142 t^^mt>^i^m^j:h^\^^m^x^h'^ 
mmm^ 141 ^.t/^m 2 o^^^fetu 142 (Di^=^<D 5 *>v>-rtt 

36^0^135 t.S^mU 2 <7)^&:;^iii(DB 1 14 1 2 

mm (taiaj 2 1 <^^?gitM^?sfE#:{iiiA^® 4 s) m-^m. 7 1 

^4, 6 <Di^j£(D?^s^^ bfc (m 1 <Dmm(omm\z.^^''y—/v 
V i^i!^(D^^mt b-cf*. ^4 , 6 (Dmm<Dj^m) ^^mmoy 
mmi^m^^y—/^v>'^iGiz^\,^xh. :ithtmm{c. m4, 
6 (Dmm<ommxm.m ufc j; ^ 'fej^Ji^^ u-c t>^if ^ bv^, 

114, 6 COmMfDJ^mi^^^t^ — Zl-]} ID, 1FJC*3V^T. 

II 1 iX — /V^ 4 ^^M^P 4 1 {C;6>;t.T. Jti& L.fc^ 1 <0,^S 

14 1 Rxj^m 2 (D^^M^B 1 4 2 J: «^ t mn 

t-i^jit^^. y :/i5^i G^c:^3V^T. — V >^ i c, 1 

D(DX 0 i^.^m^^ 2 (Dp^mm(DU:^KM\^x^mm(Dn^^m 
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•^fc. i^ — jV]} ^^if \ GfcjoV^T. i^ — /H; l^if IE, 1 F (Z> 
.i: 0 {^:^ a^fP2 l iRU^dhlaJ 2 3 (j:. aiEB i: nagp ^ ^js^^-^i-^tc-^ 

(^ife«?y 4 ) 

Jtife^J 1 , 2 v' — y >'i/{i>m6^J 1 LfeJtiS^^J 1 , 

(PEEK) ^ffiv^Tltm^?f^-r ^ <i: J: 0 . ^Jfe^Ji: bT± 
IBm&<^?gli{e::Jo V^-CEI 3 0 ~ 3 3 {C;^ \^fz.^^ — fV y 1 G 

v^^^. e/- yvy ^y-JV^) >- US ^ >fc ^* . llJg^sj 

3 -CfflV>fctX-yvy 1 F (IB) hnm^W%\^fz.. 

(^4) 
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(cc/mfn) 


(cc/min) 




mmm 




130-140 


130—140 






50O'-140O 


10--20 


lOOOfelJi 






2-^4 


300'-400 


300— 400 
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V > ^:^i^^^i•im:u^^(o-'-ym^^x^m^tltl^m^i)^^n 
(omm^ t \^ii-oxm^^fi:^^m(o^m:)3^<DWi^<ommmo^ 
1 ^i^tii-xm 2m\^mm.(Diy—/i' v ^^^^ 
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4. mmmmmuits v :^ii^^i^(Dmm^^h. mmm^m(o0^^ 

tu 15 - ^ $p *t ;6S , t(j IB fa :^ {il b 5> ^ U X Bu IB - ;^ 

mmm 1 <^Rmjyti£b§Bic«j^:^feQ{c^iiii-6ii 2 (^rsoiji^o 

UTi^^if hti^ t^iz.^mmm i c^Rm^^tcaifP}-^^ 2 <DRsa4^ 

7 .ttfiBH 2 (ORmibta^is^tfriem 2 (DRm^i^Da^^ ^os^-g-f-s 
8 . tu IE ^ M §15 - ^ lay ^ gi « §15 ( c :^ 1^ } c ^ its i- ^ R m o 

§|5^5|^(t btt^ ^ 'b{c.^i^il§|5(?)-ftb.:^iaiioi>^i^§15(c^R5fll 
ifb $15 ^ -g^ i- 5 R m Da ^ ^ ft tb . 

h9 IE R m 4^ a §15 ^ ttf IE R m mi35 ^ d s ^ -r 5 ^ tt -e o « 
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